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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a wavelength 
dispersion compensation system that can accurately 
detect a zero value of remaining wavelength dispersion 
after wavelength dispersion compensation so as to 
compensate the wavelength dispersion with respect to 
the wavelength dispersion compensation system that 
improves deterioration in a transmission waveform due 
to the wavelength dispersion in an optical fiber 
transmission line. 

SOLUTION: The wavelength dispersion compensation 
system where the intensity of a specific frequency 
component of transmission data obtained by applying 
electric conversion to a received optical signal is 
monitored to control wavelength dispersion in a 
wavelength dispersion variable element thereby 
compensating the wavelength dispersion to which the 
received optical signal is subjected in the optical fiber 
transmission line. A wavelength dispersion attaching 
element having a wavelength dispersion that is equal to 
a difference between the wavelength dispersion at which the intensity of the specific frequency 
component of the transmission data is maximized, and the wavelength dispersion at which the 
waveform of the transmission data is optimum is inserted to a side monitoring the intensity of 
the specific frequency component of the transmission data or a side outputting the 
transmission data. 
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«^fit<h^^»ass^«jfii^^mb-ca^-7^^©iE 

Attl&DT 4 0GHz JS#©3&Krt J &;ttii£ft.SglSj& 
ft^t5tffl©2E^«c@f^©<gS^tJtfii/cW 5/ y h -r fttf J: 

20 [0064] ±ie©v ;ai/->3 >mmcmmirz 

4 0GHz sR»©«tK*«^:«i ft £ 5SS&fi#tfc 
a^^^^^©iE^tcic;D-r4 0GHzS» 

©StS*^^ : <ji < «;^^ssiSs^fii©£*(c4 Ops 
[0 06 5 ] ±ie© in < . r mn^-f^ ■< ©«au5 

©&tti£ 4 0 G H z j&fr©3&K©tfctBK J: o -C#Af§& 

[006 6] (2) 3&tt'-C7-#W.»l9tCt£. 5S3i£fi# 
ffc#©0{I<fc7 -TPi§P^7-;l<f- #*3fi&<: ft 

ffi**J?)-CfcW«> T^PBP^i-^^©*®**^a 
«<DtC40GHz ^»<D» 5 fe'cffli ^C-S^SieS 
^•Ut«l?:^ttiL < r. a^7jif©iEft(cit>Dt4 0GH 

z j&#©&ffi#ifc*:<ii i <t zmm i&B&WLm<Dttuz . 

[0 06 7 ] ±fB©^> 5 * > a >^(CiSltS!l-r4 
TWPSP^T-^^-y^O dB(Cft^>«SiSfi^f(ffl 
40 4ait^!l 4 0GHz R^©5Sg^fii & 

ghz tf&<jmm.ifi$ckm t t £ z,?m®&ftwm<Dtti 

IX. (4 0 -a) ps/nm^httiaj;^ 
[0 0 6 8 ] (,>-f*l{CL-t&. 4 0GHzWfc^I 

(CIS Dr 4 0 G H Z f&WfiMckm £ ft SSIS$fi#ifcfiI 

©&atcBifa©jsa«s^t5!fiifcW'>7 h-rntf. 

u ft *s e. eas?sj&*iBttBK«: tscw 

50 [ 0 0 6 9 ] It, — MWtctt. eilT 1 --^ ©^© 



11 

mmizmmmztctz c tifi-e z s 1 1> *) c t an,** 
[ o o 7 o ] h i m-<Dmn<D®.g&mffimi*.<D 

m$L (-£© 1 ) •c*^,, 

[007 nsncteW, 1 B. fciM^-^cJroT 

B, §mftff^#§ttTl>£$fi#ifc£fimTSfc#>© 
i&K#tfcnj^3^ 3B. ^S^pJ^^2©a^7t 

b. ^S^i(#ftim^4©ffi^>£Mmm-^(C^-r^^ 
• ^MSHSS. 6B, Tfe • m»^lslS§5 ^W^-T-S 

{Si -r - ^ ©#5E©ja$£$t)&53>£iI® $ £ ^iffil 7 
*->l/#. 7B, mMMMy -<;U^6©tH^jff-^<DU^;u 

^iM^-rs^ 1 ?- • -fe>-^, 8B. /^r7- • -fe>-9-7© 

hiss, 9« v r-ru^f • 7=v>ii^m^m^,Q(Dm^m 

[0 072]^, i£S#lfcnM3R^2 iLtffflr^S 

mm<Dmm. iMipinsg©^ t 7 -r o y • 7^ * ji^ 

^[51SS©as> #&S3(c:teW£#i!£it{couTB. 0 
1 6 ©!^©«*#tMgfltJ5r5£ <t |5jfl!-e& & . 
[0 073] C CT\ 0 1 ©«&©»»*. il6©f 

E£©i&g#f**.=- * astc^fea-fjtf^ftn^ 4 £#a u . 

MS3 #^Lfc#e*K»LT»r£©iRfi#fMfi* 

[0074] IftWKtt, 019. 02 0M1 2 2 . 

(-Lie©#0©*§^5C«4 0 GHz ffoft) jWRA-ffi&fc* 
M& ; &&ftmmtm+ 4 0 p s /n mT*^Ot, 
#tS?ttfln*^4 ©&«#tfcfil£i&+ 40ps/n m(Cg2 
J&T tl W. 4 0GHz ft Sg&S?fcg#ffc 

tt^T-fBBP-^l/TM #0 d BlCteZ* (SfA) (c 

-»-r *©-c. 4 0GHz f£ft&wckm*&tou'c®m 

1188.9 «c J: o-Cigg^lftpJ^IS^ 2 ©#?fi#ffcfiI£llHj®J 
[0 0 7 5 ] X. 02 l&tf02 4&C^Lfc<fc i 5&c. a 
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mm*4:<Dmg:ftfomzm ( 4 0 - a > P s /n mtcR 
jrrfttf. 4oghz fis^^s^cfiii &-5gii3&g#ffc 

-3-c&mftW(5jgm+ 2 ©?fcg##Mi£fisijfflj-r & ciK 

[0076] — -ft, 02 5 7!>S02 7 (Ctk L <£ 5 . 
a-^.* ##IE©*»£fCte. fiIf-^O4 0GHz^ 
10 ##ftA"ffi £ & a^S^S^fSt^W^ - 4 0 p s /n m 
-C£>£©T\ ft^fJc^JR^ 4 4 
0 p s/nmtci§3£-r*l«, 4 OGHzfSMS^Ii 

sws©r. 4 o gh zjfc##^ffi*iftffloTiw»ia 
s§ 9 ic <t o r ifcK#t* smmi- 2 ©««#tMfi* smsp-it 

[0 0 7 7 ] St, ±!E-C«£3Hf f -£©4 OGHzSg 

20 4 <Dmm&*tfiBiT 2>%m<D&u:mB Lxmmv-c^?, 

1)K 4 0GHz ^©^fji^^tf tr- ^©<«*4gf5©# 

[0 07 8] Cft£?f&5CC«ffe©&fl5&#ffl-r£C<i: 
U^©r, i¥ffl{C«»£©^©S4K{cfc«,»T3Jc 
tbxmwrZo ft. 4 0GHzfiS^©«Afil^t?b-- 

^©^4SP©#5e©ffi*siii{c irrYHP'st^f ■/ 

©«®*5r^tfl-rSSW«JyP^«c^-r-2>^Kfe®ffl 
30 [ 0 0 7 9 ] 0 2 B. m-©f6^©iSS^t&?i«^© 

^ <-e©2) r*5„ 

[0 08 0] i2«Cfct,>r, 1 «. {Siif'-^tC <fcoT 

jfcs#»«rra3iH\ 3». ^fi^pj^^-2©a^^ 

5 b. 3 Ltc-smm nzmm.mnic%zm 
• mmttmffi. 6 b. %• mmzi&Mm 5 $m 

40 ^•rseill-r-^©^©^^^?:®:!?^^^ 
7B> ^;l/^6©tH^ft-^© 
U-^;UJS:a'J5£f -5 ^17- • -te>-t>\ 8B. A>7— • Hz> 

[ 0 0 8 1 ] ®S^oJ^^2 <b Lr^ffl-Ctr ^, 

srt- <!: m. <oum^ . ^jiia ^-^^^6©®® 

so mmSSOBS. »««3«:*jW*^iRH:K:oc»rtt. f£ 
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(cff & o tcmm t mmx$> z> . 

[0082] CCT, 02©ft)£©!ft«fc«. il6®« 

j*£©##m 3 <D\tit>mK.mgjmfflam* a & *n x u 

r. #&S3*i#i!£L/c#«^{c#i,T^M©&fi#ffc 
fii*^ 5ci (Cct o-ceil^- *©S0B©*ji£«clW 

[0 08 3] m2<Dmf&(Dm^at, msftwi. 

l». CftCCfcoT. Bl©4ttit£BtttC. 4 0 GH z 10 
3^2©&^ffcffi£3HJPT£t<b&cJ:o-C. 2Sfi#ffc 

a. 

[ o o 8 4 ] h 3 it. m~<Dmmm.g&%mm&o> 
[o 08 5] 03(cfcut, it*. mmf-fic^-ox 

*»*W«««E». 4». #Sm3#*MSUfc###CC 
tt. jfift^«lil3R^-4©attj*llft«#K:SBftrs* 

• «mMaR. 6 * • mm^iass 5 #m#-r 5 

{^^~£©#^©JgM£l&#£jiit3tt£^is£iIjt7 
7«. fflftjffii? ^^jr6©UAm#©l"^^ 
MCe*-*-*?- • -fe>lJ\ 8tt. A«7- • H2>-*7© 

an. 9att, t^p^- ^gasijsscw^i 

[0086]fii, j£fi#ffci>J^*72 <t urffiffirt £ 

^@88©SS. ^S3K:*j^^^J:btco^T», BE 
[0 08 7] CCC, H3©«liS©49ft«. H 1 ©«)£ 

r. ^^-*©#sa^«is#©**«©swftm*» 40 
±-r^i^tc, fi^^--dr©#5£ffliia»RS»©iycfi© 

*©ti^&sfo^©&i>$*v?Brc&&. cti«. be 

aj©HK*r?k«C«F#*EAbra/'!9>ir©ai»CC«fca 
~C\ H4 (-O «. iE©a^^>*-C^'>^l' • *- F 

• •? r j->**&im-r2>m&. m4 <a> «. ft©a^9 

fUt. B4©»^CC«e^7 r -^©#^^)S 50 
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[0 08 9 ] 04 (-O *>69J&*>%<fc9K:. a/*** 
£#iE©B#ia;t, 40GHzfiS^«fi-40ps/nm 

b>M) (C40GHZ fiE^gUttfStttt 

[009 0]-*. 04 (P) ^6W6*>&<fc5(C. a 
/\'5^*#:ft©B#K:tt, 40GHzOJ^+40ps 
/nm-CSAMi* 1 ), tf-*©£ 
ffi (jfcB#fMB#S/M 1MB) K 4 0 GH z j£#©3&£# 
jStftfttc 12(20 te&«flttBQ*'#&*'&. 

[0 0 9 1 ]*H5». ±sa*^£*Ufflb/c. 

©»^sa^»©«^©i^w*BS±^*A:a>©# 

a^^JZ-Q. 7XS> • -fe'P^tfc 
h • 0 0km©f77^e 

iHSS-C 4 0 G b / s © N R Z "7 - 5 d 

B mXft & 5 *§£© 4 0GHz fifc»©3fc@E£ Wt^RUr 
t>£. (89. B5a. m©«l&«CfcW£»a&6#ifcfii 
£4 OGHzJ&#©&g©B8&£^LT*J*5. 04». 

s i 6 (Dmmttev&mzwL&fttmt 4oghzi» 

©^K©H^£^UTC>£©T&^3*l/c<,>. 
[0 09 2 ] a^ : 7J**&-flX2bZ><DX. 4 0GHZJ& 

40 p s / n m©(4IT4 0 GH z^®g*ift*;a 

[0 09 3 ] £C6X\ 4 OGHzfiR^a^fiim© 

©lot?**. L^b. ffiAfit®«4 0GHz^©5S 

IMM) K&D. ®*ffi©£tit20T-;fc&ffiH©£©IWtfi 

«. -e©a^««ot?&sffiH©^fffiEU^c>. 

[ 0 0 9 4 ] BP*i. #§ft^©*^i£®l^c&fi#|fclij 

gj(mc#*. * Maia&x -y - -7- or f#p>ns 4 o g h 

z RR»©5Waa*tt©«ttK «fc -> X 4 0 GH z (£#©7 

+**7£isi&-r£c<h#-e#.5>©-c. £©*§*£ ftjSJig 

SS9 &c#;t 6n/c a t>ffi%k£ttM?Z> c £ cc J: 
•3 . 4 0GHz ^©«Afit*^W-r ^ C i £P£ltT 

[0 0 9 5 ] X. ilB^II^JfflTSCitCj:-,^. 4 

o g h z j£#©s*ffi£tfcw-f s/c«6©x -{-^mm* 

%ZJ-7'Zffl!thlrZ > m&, a/^y^^iE©*^{C« 
4 0GHz J&»#sfettii<i: 4 o /cfttcaa 0 "C* -SffiH 

©i«^«l«4 0 GH z 0 

[ 0 0 9 6 ] X. »a«fi»»|B*SiE©«3&>6^ -f-^" 
*BM&rSti^«:*». 4 0GHzfiS^««0-C*^l5 
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m/ra^±i2i i*a»«:&**s. 4 o g h z *&#©«;*:« 
£ -t - ^«gffl *m#> s c i #-c a s c 

[0 09 7 ] £t\ 0 3©fltf&&;£. @ 1 ©fifjftiCte(,>T 

(ommos ^xmmfsvc a >■< 9 ^ 2 w^s*^ 5 c t 

wmvm&tmttmtimcxw^&mtezmgftmmt 10 
-r 

[ 0 0 9 8 ] m 6 w, »=©«w©«s»twffli*3:© 

[0 09 9] 06tc*st>r, i«. BM^r-Zick-iX 
ifcR^ffcpJ^f^. 3tt, &fi#tfc^Mj^2©tii;bft 
«. ^fi^«Sn*iF-4©|ll^)=£m«®^tC^^S3fe 20 

• hjmiihiss. 6 «. • m^^iHiss 5 ^a^-rs 
^mfetz^v- ■ 8», /^c- • -fe>u-7© 

@SS. 9btt, 7tD^ • 7^£;l/^&H]Sg8©m7J£ 

k r *7 7 /-? ^ ^ #©**#£ e swjt s fflifiuiHrc * 

So 

[0 1 0 0 ] (156. &g#f$(Bl^SR^-2 iO-C^ffl-CltS 30 
*?-ii&ft#Sfc©iiHr$)3M8. ^3317 -< */* 6 <DMM 

(oionccr, 06 (Dnmoftm*. m 1 ©«*& 

[o i o 2 ] mcm^ic^-^xmmLfc^^ic^ a ^z> 40 
mxjgckmtteK). mmjzmz^tst-txDtim m& 

»«fitW^C#l»flW) Jc 4 0 GH z fiR»©MK#««0 CC 

[0 10 3]-*, a^9>jr«sj|Ol9(cH:. 4 0GH 
z J$#ttifo+ 4 0 p s /n m-CS^fiti^c »3 . 
£$*ft-*©;£fflij (jfcfefrffcffitf/J^^ffliJ) (C4 0G 
H z Jftfr©?£|$#«C3: 0 {C&&fSB#ff:gE-r S„ 

6%^©-C. IMZmnzmm-ftlltZa^MiiCDW^*: SO 
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attuso-r sc s, 

[01051H7HI. ^©fi^CfcW&a^^tt 

5>f jwe©*b£©£ss f*- * ©«5e©s«»fifc$}> < c 

Cr«4 0 GH zf&fr) <D&m.'8&< l cmW*K}?Ltct><D 
X$>2>. 

[0 10 6] I7©WB> a^^'^^^^-C^SO-C. 

4oghz fm<om*;mmmmm&wt.m&m+ a o p 

K40GHZ ^©5SK*!3S«oflfj{caao©ffiH*i??^E 
[0107]*LT. 4 0GHzJ&#©5£g7!>sS*ffi<b 

tzz>m.&ftmcmi o p s/nmwi/t, m&i&& 

#lfcfil##n 1 0 p s/nm©*fc:&©ftA;ffi#??:& 
0. 4 0GHz fife»©»K*yfc^«i &Stt£$MMifi*» 

hmi 0 p s/nm£jl&3?l,/c. sia^s^txffi*^- 

3 0 p s / n m©*«4 0 GH z )&fr©3liK#iig&WK: 
«&0-C&£$5ffl©t>K:&& 0 ogij. gSSi&fi#ffcfii 
tfil 1 0 p s/nm(CfeW54 0 GH z*&fr©3£K». 
£l§*fcg#ffcfil#- 3 0 p s/nm(CWS40GHz 

* zi*%x&?>^K.mt>*\i>» 
[0108] mmzuzaw a^vS $&lE<DmiC 

«. 3»Ha«»fStfil3ft»- 1 1 0 p s/nmtCfc^-5,4 0 
GHz*£#©!£Ktt. «$a»£af*«i*s+ 30 p s/n 
m(CisW5 4 0GHz)&#©3&BEJ:i3**< . CSt,^ 
0§^f£& &©« a^'zrJ ZifisEXfoZ>m€;ltmt>tiZ>. 
[ 0 1 0 9 ] BP*3> ±fE*H^fiJffl-rntot^7 7 A^<D 

So 

[0110] 08«. a^*7^^©e«i^iJ©A^fi<j^ 
S?r^-rS0 (^-©1) , 09«, a^^^^©e«> 
WSilOA^^iS^SiBj-rSH (^©2) -TcfeS. 

[oiii] awwj!i©#ni««ta^©aot?**. 

[0 1 1 2 ] S 1. m 1 6©*#J&-C\ 7tP^ - ?*J*i 

©JfflllHlSS 9 ©WWI*iEei»m^©«^««:H3tr 
S„ «B©W9I"CB. A©®*ffi«:!93£-r£i§^(C-H> 

•cUoBj-rSo 

[0 113] S2. «H0|p|IS0©«U9tt«fr]£©^^? 

H2>tf©W7j> bp*3. e^^-^©#^©ifflisa»^ 

(08©i«^5C«4 0 GH ZJ&9-) <Dm<D$£it*nm 

[0114] S3. 40GHz (&&©ft*<8£&ttJLfc 
6 . 4 0GHz Rfe&*J«b^ttt?* o fcgIS iSS^tftfii J: 
0»100p s/nm*#l^S$g#ffcffi-C;W--7- 
^7TSo 

[0 115] cn», a^*7^^*5iE©lt^Ctt4 0G 

h z iit»*-**frc& -5fe«iBjftft»«is«fc ott i o o 
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p s/nm*S*^S$fi#lfc<iiK::te(,>T > 40GHz 

5 ^ ^*5m©»^{C» 4 0GHz f&ft&m.jzti$.V& ~> /c 
£tB»ft£-1Mii£ W100ps/n mA£ l^SjRS 
#tfcfiItC:fot,>~t\ 4 0GHz Sfc#©Mte©&©tt*tt© 

[0 116] S4. 4 OGHzJj£#**fc*:ffi£&SglS 
$g#f&ffi©:£«Ki^©SS&g#tfc<ii£i'7 h Ltc 
ZjgtCfcW -2> 4 0 G H z >&#©&g£ Jt^T 3 . 10 

[ 0 1 1 7 ] UttffJKW:, Jb&OfcfcK, 4 0GHzJ& 

ft&mxm t u i>m^m&^m ± i o p s / n m© & 

[0118] 0 8 ©*§£•«:». mM$L9&W!.W.&<2>t® 
K*$W-S4 OGHz(S»©^K*J:k^-rS*s, C©*§£ 

*H(C J; o T a ^ J % #IEr $> 6 £ W3'J r t £ . 

[oi 19] —~h. i9o^tcn m"gm&ftwim& 

©£<S»iC*sW^>4 0GHz^©^tt*J:M5-r5*i > C 20 
©»^c«)SAffli^-&^S^ft^tJtffl©^©©Cc*jit 
&^&#©&c*m£^Kcfc')Ai*<&&©-C\ KtCgii 
Lfc*j|CC <fc X a ri 5- ^ £ t&^-C* & £ fJSlJr £ S „ 
[0120] cn-C. a;i7^^©^ft^Ci*5t? 
£fc©-C\ ft9#fcaA5y#©##K^J£-r5?fc£# 

[0121] c c-e. 06 ©tii&W:0 1 ©1f j&jcJ&h© 
2Wi$:&m Lit *>©"C* S 02 ©tttJ&fc:ISH©%HJJ 

[0122] 3T\ ±!B©«tJj£ttaA^ £©*?-St£fel 
^©fJS'JSmKg^-rSJrStc. BfB<0«fi»tS[*f* 

[o 1 2 3 1 0 1 0 «, mm<omi(DWi&fr%mffim 

<Dffi1& (*<D 1 ) "C. HI ©!#(££«:*:«: 
[0 1 2 4] 01 oocfc^r. lit fiif-^tci^ 
2W. 3£«#m##SttT^£$^ifc£lf«-r&fc& 

OiSiS^inMi^^ 314. te&ftWl.Bi$tm*2<Dmt) 

ytzfm-rzfttim, 4», #i£S3##&L/c»5f 

Jl'£S'J^-r£>'W- • -fe>1f\ 8«. • IzlslJ-l 



im$&. 9cit TTu-y ■ mzibgsmmwavttii 
zm^x&g&fm^m* 2 om&Hm&wm-rz £ 

PklC. a^7^ *©#-*!£ S»#J53IJU @tt«S'JL/ca 
/•? 7 * * cc ck o T»frft&tf*ns£^£BT3£©ftgK:fiiA 

-r-s^ijsiiass, iomi 0 s\s.%mmt&$ c&mtr? 

[ 0 1 2 5 ] ft. ifc^lfc-Bj^sR^ £ L-r^-c^s 
JRiF- i»fi^»CDW»#S. ^HJaffiS? ^ JU* 6 ©Sit 

[0 126] CCt, 01O©1#^©^«. a^jt 

* % ©Recife d -rMfrtfc*- ^fflJXiitH^ffl'J© 

tC Jf AT? * 4 <t 5 (C U fc * fc & £ . 
[0127]7fcX-r?^10 7!fM lOgti, ^r^3#M 
f©|n|-f&lU^l't'p-qffiX«P - r Fffl©— #£3 

[0128] seo-c, mws^mmiy^i'^a^^ 

tt^cffigiC JfAT £ C £ *5-c # & . 
[0129JISJ. ««^»#tin*^£ l/tt*. SEtcSiW 

lis?. V \PK*tiim-f : htL&X'ZZ>. 

[ o 1 3 o ] 0 1 1 mra©^B^©?gs^isffi«^s; 

©«)& (-€-©2) T?. 01 ©«fS*»*(CL,, iERi^fl 

[onniiiKfc^t, i«. eai^-^ccj:-? 
©•«g#fsoM^ 3». fc&ftmmmi-zomti 

( rjE©«fi»»#39D3R^J £Pf^C£«:-rS. ) . 4 
ctt. ^-jgSS^iKbfc^fi^tc^LTft©^^^ 

fii^^^-sigfi^WJn^ ( r^©jgs^i5(ftj]n^ 
^-j £Pf^c£(c-r-&o ) , 5«. mm^^wsami- 4 
bXB4 c©w^^m»<i-^fc^-r^^ • 

S§. 6W. 3t • W^m&ffibiJmttZ&MT-ZO) 
j-ty- • -fe>1f\ 8«. ^«7- • •fe>-9"7©Ui^47 :; t? 

^^m-^ic^-r-ST^p^ • ^^^miass. 9 c 



(11) 

IS 

s z % g km ox g mmrn Ltca^^szicz-oxm 

ZMWMffi. 1 07W1 0 att*lj$l|5|?§9 bHfi&jj?& 

[ o 1 3 2 ] ft. ®&&mmm*z t L-c&m-a* 6 

CO 1 3 3 ] CCt, 01 1 ©«fiJS©#»», a;<7^ 10 

^##*WJkfc$iji3P@sS9 b ^m^-r 4 

Xtt:fi©i&:ft#f5tftttli^£ a m*5 * ^(DftmcfcCX 
SIR LT$fi#ffc*^ *0H«:»A"CS &«£ ft: *CC 

CO 1 34] 3fcX-f u>?l O&tfl 0a«, £T#|#fi 

-^©m— mmis'oi-X'p - q rax«p - r mo—u^m 
ao. P-r»w$nn«, ©©jfes^tsctfanasiF- 20 

C 0 1 3 5 ] lEBLVnv&E&tkWBttt bt 
4. 

C 0 1 3 6 ] 0 1 2 tt. lf!0©l&BJ©i&K#ffc£5$©1i 
fiS (^-©3 ) T\ 0 1 ©If^a^C 0. %V y 4^ ■ 

^u^f--/>y(ctew*3tM#©e»*i^tcJ:o-c?!gs 30 

#f$tffi©*f #£^3. 4 C i #T' # & C i £*HJffl L fcigjt? 
[0 1 37] il 2 GCfct/ST, lit, QMr-iUC^-o 

2w, sff^m^^r^-s^s^t!(^ffl«rs/cfe 

©IftS^fR^BBR^, 31*. «fi*HRi»J93H : -2©tttfJ 

#©e»£fate j: -rjExw*©^s^tJcffi=&#^. -s^ 

U- *©ttJ2>£1IfUl-^fC^fjrr • «£l£&BBg. 40 
6tt. * • ^^|5]SS5^[ll^-r.S<£ii7 : -^©^ 
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0 GH z JS#©^?-£iEMbOT^lfrgH©^Ib©I5 
S^rffi^-r-S^-C*^^ 0lXW02©1f 
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[0159] ^H©^0Cj;ntf. f#6n/c7 -f +*^T 
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1) . 
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2) . 

[S3] »n©»i«©»s»««HiRrsc©«fij5. 
[@4] tt^-^y ^©a^fCct-se^T 1 -^©^^ 
sata)s»©jti>*^-ria. 

[05] Bm7~2<mmmmwu&ft<Dm.*m<DWk& 

tii*:ffi±-?2>tc#><Dmtt*9K-?m. 30 
[06] *=©»«©«^IHil«t^©«ltS. 
[0 7] 06©«/£{CfcWSa^y#t»*R©g8b¥iJ 

J?iJ©Si]©#^.^?:giBJ-r £ H. 

[0 8 ] ciA^ ^©e»^ij©^^^siHj-r 
S0 <*©n . 

[09] a ^7^©@ iwwocjM* mm f 

£0 (-€-©2) . 

[010] 8ie9©fgw©&g#«tfi«#5£©»jiS ( * 
©1 ) . 

[011] *H©«W©«^t^«^©«JiS <* 40 
©2) . 

[012] #H©»iB©«S#tfeffiflfc^©«iS <* 
©3) . 

[013] *H©»W©»[a»tWiflt»^©«fi6 (•€• 
©4) . 

[014] 0£©^Bj©^S^fJt|i«^S©^ o 

[015] 01 4©«Jjfc©8bft=%sBBJJ-f -50. 

[016] st*© z. $ mvm&tmmm* 
[017] 016 (ommiosif zmm&i&fmmtm so 
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m#s;a$iso&»©3£g©M<fc <*© 1 ) . 

[018] 016 ©flt/$tC*$W &5£S&fi#tfcffi£i4 

ffl«F3e«iiftWaa5»©aifl[©BB« (^©2) . 

[019] #t$r>? ^-©. m&&&ftfom 

fc#TS£S8?*-*©^©jga^^»KR#T^ 
WP-^^jbf-^ (^-© 1 ) . 

[02 0] affci^ ^^'©, gSSifcg^ffcffi 

mW<T}\>7-J (*©2) . 
[02 1] #f$r>7 h • y r -f^'©, 
^^^^^^"^©^©^^^^©^KRo-t^ 
ffln^-fJlr-j (-€-©3) „ 

[02 2] y> • -tfn#f$r>7 h • 7W^*©, jam 

«ft»tt«cc»-j-seasf r - *©^©jss»fofc#©aii 
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f£&tfT-flJI!P*i-f-JU^.f (-€-©2) . 
[02 4] ^> • -t2D^>7 h • 7 7 ^'O, is 

m&ftfcmiczi-? £ eiiif 1 - * ©#5£©ji-;&8yj£#©st 
fflSt&Tjmn^tfrT-A (^-©3), 

[02 5] f>dOU • F • 7r ■/<»*©, g&B&ft 

vr jmn-^-ffrT- -< (^-©i) 0 

[02 6] S/>y* • F • 7r -c^*©. gug&g 
»t*IBK»r S^f*- *©^©»?«g»Rj6»©5itaER 

ifT-ima^i-^f-'f (^©2)„ 

[0 2 7 ] ^>y;U -i-F-77 -f/*©> giSifcft 

»tsttt«:»-r s fa^- # ©«5e©jai8afeR»©sftaER 

O'T-l'^P^^JU^^ (^-©3) . 
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4 m&ftmtnm* 

4 b sEnm&fmm&^z.zwtgftfiiWjam* d© 

4 c a©«S»«ffl*^ASifiS»tStftttI* : ?- (ft© 

4d 367r^' >y 

4 e V I PA 

5 %-«£&&B|g 

6 S^iljf? -f (BPF) 

7 ,-Cr;_ . (y-C7--te>1f) 

8 Tta^ • 7^*;l>^&|5]8g (A/D) 

9 $!J®|5|K 

9 a $OT@gg 
9 b $lJfflI|5IS§ 
9 c *iJfflHI8S 



mm 2002-77053 



- [HI ] 




8 7 6 5 4 




A/D 



BP F 0/E H F — 1 




[02] 



4a 



•is- J* 



9 8 7 6 5 



BPP O/B 



13] 



9a 8 t 6 5 4 



T 



A/D 



BPP «- 



0/B 




r 



[06] 



as 



]Q a. 



9b 8 7 6 5 



A/D 



BPP 



O/E 



ST 




C15) 



<&m 2 0 0 2 - 7 7 0 5 3 



[0-4] 



25 


(NRZ, LEAF 100 km. or=-0.7. Pout=+5 dBm) 










































X 


SJ. 


\ 


































0 

-* 


00 -160 -100 -50 C 

Residual dope 


> so too iso a 
rsion (pe/nm) 


» 



(D) 



(NRZ.SMF100krru a =+0.7. Pout=+5 dBm) 



25 
20 



I § 

5 































V > 




• • • *\ 










m m m m J>\j J — « ■ V 



-200 -150 -100 -60 0 SO 100 ISO 
Residual cfspersbn (ps/nm) 



(16) 



2002-77053 



[05] 



CNRZ. LEAF 100 km, of =-0.7, Pout=+5 dBm) 




[07] 



(NRZ, DSF 100 km. flr=-0J, Pout=0 dBm) 




-50 -30 -10 1& 30 60 TO 00 110 130 160 

Residial Aspersion Cpa/nm) 



[016] 




(17) #58 2002-77053 

[08 ] 



(NRZ.SMF 100 km, a~+OJ, Pout=+5 d&n) 




-{00 -150 -100 -30 0 50 100 150 200 

R»«k*j«l cfispersbn (ps/nm) 



[09] 



(NRZ, LEAF 1 00 km, a =-0.7, Pout=+5 dBm) 




-200 -150 -100 -50 0 GO 100 ISO 200 

Re&lcfciaJ dteporokm (pa/nm) 



[0 1 3 ] 

5PE3<^?30iftS^f±tt«^0*« <*«D4> 



it®*} 



9 c 



4 e 



A/D 



BPF 



O/K 



V I PA 



#^20 02-77 05 3 



[010] 



8* C^) is* n 



9 c 



I 



1 Od 1 0 f 



3 10 10b 



ry Xr 




7 6 5 



BPF * 




1 Off 



[ill] 



as 



9 c 



4 b jE<D 



3 KT 1 Sfljfcfc^ 

— * 



i Oa 



8 7 



4 c 



«- BPF 



0/E 



0 



12] 



<*<z>3) 




mm 2002-77053 



[SI 4] 



T fld 8 
' MftteUS A/D 



P1 



BPF 



>- A/D 



8 a 



7 a 



O/E 



[015] 



40 

35 



HZ 

^ 10 

5 
0 



(NRZ, DSFlOOkm, Of =-0.7. Pout=0 dBm) 



10 2O3040S00O7OB0 

Residual dsporsion (ps/nm) 



(20) 



^20 02 -77 05 3 



[017] 



■1 6 ffl**K*tf 



SO 
10 



(NRZ. OSF 100 km, a =-0.7, Pout=0 dBm) 



■ 

\ 

% 




! 



is 

1 
0 



-200 -150 -tOO -40 0 SO tOO 180 ZOO 
Residual dbpersion (pa/hnO 



[018] 



»mmMnmmm»<Diut<DM* <*©2> 



5 



50 
40 

ho 

20 
10 



CNRZ, SMF 1 00 km, Of =+0.7, Pout=+5 dBm) 

1 !— 




MOD -$0 0 90 TOO 150 

Rotkkiftl drsperston (pa/nm) 



200 



(21) 



»M2 002-77053 



19] 



(NRZ, DSFIOOkm, Of =-0.7, Pout=0 dBm) 



50 



40 



if 

| 520 

3 



10 
0 



■ 

\ 



4 li 



-200 -150 MOO -50 0 50 100 150 200 

Residual cfepersbn (ps/nm) 



[020] 



50 
40 



^30 



is 

§ ^20 



10 
0 



(NRZ.DSF 100 Km, a=-07. PoutF+5 dBm) 



— r 
t 

#" 




i 



-200 -1 50 -100 -50 0 50 100 1 BO 200 

Residua! dispersion (ps/nm) 



(22) 



2002-77053 



[02 1 ] 



(NRZ. DSFIOOkm, a=H>J.Poufc=+10 <fim) 



50 


■ 




> 


40 


1 

1 


If 


1 

I 


§320 


t 




% . 


10 
0 






-150 -tOO -30 0 50 100 150 
Residual dspertton (ps/nrn) 



[022] 



50 



40 



||30 
1^20 

s 

10 



Q4RZ, LEAF 100 km, a=H>.7, PoutFO dBm) 



% 
\ 



J >. 



-£00 -150 '100 -50 0 



I 
t 
l 

#— 
I 
1 
f 




.11 



7 
6 

c 

! 



3 
2, 
4 1 



50 100 

(pa/nm) 



150 200 



(23) 



ftm 2002-77053 



123] 



CNRZ, LEAF 100 tan. 0f=-0.7, Pout=+5 dBm) 



50 

C 
if 



A7V 



7 
6 

°! 

is 

31 



-200 -150 -100 



» 100 160 

(pe/nm) 



200 



[024] 



(NRZ, LEAF 100 km. Of =-0.7. PoutF+10 cfim) 

so I r : — 




-200 -ISO -100 -50 0 50 100 150 200 

Residual dopereton (pa/nm) 



(24) 



mm2 0 0 2-77053 



[H2 5 ] 



CNRZ.Siyri00km. a=+0.7,Pout=OdBnO 



50 



1 
1 = 

s 



40 



{30 
20 
40 



-200 -150 




[H2 8 3 



<NRZ.SMF100km, a =+0.7, Pout=*-5 <fim) 



50 



40 



?30 



! 
1 

10 




7 
B 

4. 

i 

0 



-200 -ISO -100 -60 0 



> 100 

m (ps/nm) 



(25) 



^13 2002-77053 



127] 



CNRZ, SMFIOOkm. flf=+0.7. PoutF+10 «m) 



90 
40 

10 



1^ 



-200 -190 -100 -SI 0 60 100 150 200 

RetJduft) dsp»rmk>n (pa/nm) 



(51)Int.Cl. 7 

H 0 4 B 10/12 



F I 



F £-A(#^) 5K002 AA06 BA02 BA05 CA01 DA31 
FA01 



